IGF-I binding and receptor signal transduction in primary cell culture of muscle cells of gilthead sea bream: changes throughout in vitro development.
We examined the possibility of culturing muscle cells of gilthead sea bream in vitro and assessed variations in insulin-like growth factor-I (IGF-I) binding during myocyte development. The viability of the cell culture was determined by fluorescence-activated cell-sorting analysis, which showed that the percentage of dead cells decreased with cell differentiation. The intracellular reduction of MTT into formazan pigment was preferentially carried out as cells differentiated (from day 4) indicating an increase in metabolic activity. IGF-I-binding assays demonstrated that the number of receptors increased from 190 +/- 0.09 fmol/mg protein in myocytes at day 5 to 360 +/- 0.09 fmol/mg protein in myotubes at day 12. The affinity of IGF-I receptors did not change significantly during cell development (from 0.89 +/- 0.09 to 0.98 +/- 0.09 nM). The activation of various kinase (ERK 1/2 MAPK and Akt/PKB) proteins by IGFs and insulin was studied by means of Western blot analysis. Levels of MAPK-P increased after IGF and insulin treatment during the first stages of cell culture, with a low response being observed at day 15, whereas IGFs displayed a stimulatory effect on Akt-P throughout the cell culture period, even on day 15. This study thus shows that (1) gilthead sea bream myocytes can be cultured, (2) they express functional IGF-I receptors that increase in number as they differentiate in vitro; (3) IGF signalling transduction through IGF-I receptors stimulates the MAPK and Akt pathways, depending on the development stage of the muscle cell culture.